PROMUSA

A global Programme for Musa Improvement
The second global meeting of PRO-MUSA was held in Douala, Cameroon, in November 1998. The meeting was attended by 70 researchers and consisted of a plenary session, followed by individual working group meetings. The report of this meeting was published in the PRO-MUSA section of INFOMUSA Vol 7, No. 2.
The third global meeting should allow a further step forward to be made in the improvement of banana and plantain production at the subsistence and smallholder level. 
Programme
Publications
In the framework of the Nematology working group of PROMUSA, research on nematode resistance screening has been carried out and three papers will be published as PROMUSA research. Abstract. Thirteen Musa genotypes commonly grown in Malaysia and Vietnam were evaluated for their resistance to Radopholus similis, Pratylenchus coffeae and Meloidogyne spp. The nematodehost plant response was compared with the susceptible cultivars 'Grande Naine' and 'Cavendish 901'. In vitro propagated plantlets were potted in loamy sand in the greenhouse and inoculated with approximately 1000 lesion-nematodes or 2500-5000 root-knot juveniles at 4 weeks after planting. Reproduction of the nematodes was determined at 8 or 10 weeks after inoculation depending of the species. All Malayasian and Vietnamese cultivars screened were at least as susceptible to R. similis, P. coffeae and Meloidogyne spp. as the susceptible reference cultivars. Differences in susceptibility between cultivars were observed.
2) Host plant response of Fusarium wilt resistant Musa genotypes to Radopholus similis and Pratylenchus cofffeae by R. Stoffelen, R. Verlinden, J. Pinochet, R. L. Swennen and D. De Waele. International Journal of Pest Management (accepted).
Abstract. Ten Musa genotypes which were accepted by the International Musa Testing Programme (IMTP) to be resistant or moderately resistant to Fusarium wilt caused by Fusarium oxysporum f. sp. cubense and three Fusarium wilt susceptible cultivars were evaluated for their resistance to Radopholus similis and Pratylenchus coffeae and their nematodehost plant response compared with the susceptible cultivar 'Grande Naine'. In vitro propagated plantlets were transferred to the greenhouse in loamy sand in pots and inoculated with approximately 1000 nematodes at 4 weeks after planting. Reproduction of R. similis and P. coffeae in the roots was determined at respectively 8 and 10 weeks after inoculation. The 'Pisang Jari Buaya' accessions ITC0312 and ITC0690, and 'Yangambi km5' were resistant to R. similis. 'Pisang Lilin', 'Bluggoe', 'Saba', 'Gros Michel', 'Williams', 'GCTCV 215', 'GCTCV 119', 'FHIA-01', 'PA 03.22', 'PA 03.44' were as susceptible to R. similis as 'Grande Naine'. None of the 14 genotypes evaluated were resistant to P. coffeae.
3 Abstract. This study describes the infield behaviour of bananas (Musa AA sp.) obtained after regeneration of cryopreserved embryogenic cell suspensions. Observations were focused on the classical vegetal development descriptors. We observed no significant differences between the cryopreserved-derived plants and the control plants with respect to the plant height and circumference, the number of leaves, the number of fruits, the fruit length, the fruit diameter and weight, the bunch weight and the date of harvest. During the first culture cycle, 2 out of 11 descriptors analysed were however found to be different between the control and the cryopreserved suspensions derived plants. These were the numbers of nodal clusters of the inflorescence (usually called 'hands') and the date of flowering. These differences were, however, quite minor as the two cases together amounted to only 2% of the control value. During the second cycle of culture, no significant difference between the two groups of plants was found whatever the parameter analysed. These results suggest that, with the experimental conditions of the study, there is no difference at the agronomic level between plants produced from cryopreserved embryogenic cell suspensions and control plants.
Introduction
Modern crop improvement is based on molecular marker assisted selection and introgression of agronomic traits of interest, such as pest resis-
PROMUSA III tance or quality. Various ongoing research projects have allowed genetic maps to be constructed, genes to be cloned, expression assays to be performed, promotors to be tested and gene constructs to be transferred into cultivars.
Though still in its infancy, the results of functional genomics of model plants will increase the understanding of basic plant biology as well as the exploitation of genomic information for crop improvement. For the identification of gene functions of a whole organism, functional genomics technology now focuses on high throughput (HTP) methods:
• Insertion mutant isolation, • Gene chips or microarrays, • Proteomics.
All these and many more HTP techniques in gene function analysis offer new uses for genes that are discovered by sequencing.
The creation of tools to study the genome, the transcriptome itself, will make a major contribution towards rapid progress in Musa improvement. BAC, EST and cDNA libraries, micro/macro arrays and DNA-chips as well as maps (genetic, cytogenetic and physical) and expression charts will foster the development of Musa genomics in the same way that molecular markers profited from the refinement of Musa genetics.
Plant genomics is a newly emerging field that holds the promise of describing an entire genetic repertoire of plants. The information derived from studies of plant genomics will help us understand how genes enable a plant to carry out its functions as a living organism, and how the diversity of functions in all plants are related to simple changes in individual genomes. Plant genomics ultimately may be used to genetically modify plants for optimal performance in different biological, ecological and cultural environments for the benefit of humans and the environment.
In order to make rapid progress in genomics research as applied to Musa, a meeting was organized in the framework of PROMUSA, bringing together the main research teams working in this area.
Toward the end of the meeting a remarkable degree of consensus for the Banana Genomics initiative was reached. All the parties agreed to form a Banana Genomic consortium. PROMUSA therefore provides a strong opportunity for this consortium to become a leader in banana genomics research through the development and implementation of a visionary strategy that cuts across different institutions around the world.
How the consortium will take advantage of existing strengths
Deciphering the banana genome is an enormous task that will require participation and collaboration of scientists around the world. The Banana Genomics Consortium will bring together and enhance combined expertise (from both the public and private sector).
The development of a banana genomics strategy and inter-institutional and inter-disciplinary interaction in the design of experiments, the interpretation of data, and the formulation of project proposals will greatly enhance the global efforts in this area of genomics.
The Global Programme for Musa Improvement (PROMUSA) offers a good framework to assume worldwide leadership in the new initiative on banana genomics, whose activities will be developed within the Banana Genomics Consortium. PRO-MUSA is a broad-based programme that aims at involving all the major players in Musa improvement. The major thrust of PROMUSA is to develop a wide range of improved Musa varieties, bringing together conventional breeding and biotechnology supported by research that is carried out on pests and diseases within the various working groups.
Objectives
To assure the sustainability of the banana as a staple food crop for a large part of the world's population and its ever-changing food needs, and progressively restrictive environments. This can be achieved through an integrated genetic and genomic understanding which can allow targeted breeding and transgenic strategies.
To use post genomics technologies to better tap the bio-diversity in order to improve local bananas for the benefit of the smallholder farmer.
Modus operandi
The consortium will operate under the guidance of a scientific committee within PROMUSA.
Criteria for membership to the consortium will be based on: Each member of the committee will be responsible for arranging a temporary or permanent replacement from the represented group when appropriate. New members will be invited to join the Scientific Committee based on a nomination from one member of the committee and an affirmative vote by a majority. It is anticipated that the committee will maintain regular communication and will meet annually, taking advantage of PROMUSA facilities whenever possible.
It was agreed upon that the role of the Scientific Committee is to provide an oversight and direction to the consortium. This committee will also be responsible for the setting up of the programme priorities, based on an open discussion with the group.
Rules of the consortium
People participating in the consortium (members) shall agree:
• To share within the group all the information obtained from a project funded through the consortium. Information will be freely available to all the members.
• The consortium will negotiate access to enabling technologies with the private sector.
• To share materials which are relevant to the development of enabling technologies.
• To facilitate access to infrastructure within the consortium.
(Materials: these include clones, libraries, and sequence information as well as protocols, methods and preprints, plant material, tissue samples, DNA probes. Co-authorships should be pre-arranged to secure joint ownership of technology.)
How genomics can benefit the improvement of banana
Several research institutions, universities, and private companies are now involved in the improvement of both dessert and cooking bananas by conventional breeding and, increasingly, by genetic engineering. The classical breeding strategy involves crossing a fertile diploid accession onto good edible triploid cultivars in order to create tetraploid hybrids. Another strategy aims at "reconstructing" triploid cultivars by crossing improved diploids onto artificially doubled-diploids (autotetraploids).
This breeding effort could be considerably strengthened and accelerated by a better knowledge of the genome at molecular and chromosomal levels.
A very important problem for breeding and genetic analysis is the variability of chromosome structure between different accessions due to structural rearrangements. Translocations and inversions of segments of chromosomes lead to important meiosis irregularities and irregular chromosome transmission. Genes usually segregating independently will show in that case variable degrees of linkage in the progenies of structural hybrids. The overall effect of this structural hybridity interferes with the breeders' efforts at recombining and transferring desirable traits from wild and cultivated diploids to new improved hybrids.
It is highly necessary to develop new molecular tools that will allow the location of important genes for traits such as pest and disease resistance, and crop quality, as well as to enhance the knowledge on the inheritance mechanisms of these traits. Molecular cytogenetic techniques involving in situ hybridisation of DNA sequences have proven to be a valuable method in gaining insight to the genome. Fluorescence in situ hybridisation (FISH) with multiple probes has been shown to be an efficient method for the study of fundamental aspects of chromosome structure and behaviour. Genomic in situ hybridisation (GISH) allows differentiating chromosomes from different genomes in the same species, enabling the identification of parental chromosomes in interspecific hybrids. Because Musa chromosomes are usually not entirely labelled following GISH, it is important to develop more molecular cytogenetic landmarks that will contribute to the construction of physical maps and permit integration of genetic and physical maps including the analysis by FISH of the 18S-5.8S-25S and 5S rDNA sequences as well as the telomeric sequences.
Genetic transformation of bananas may also highly contribute to the creation of new clones resistant to pests and diseases. However, even if genetic transformation protocols have been successfully developed in different institutions, allowing to regenerate transformed banana plants with antifungal protein genes, and anti-viral genes, specific banana genes and promotors are also needed.
Different approaches for discovering gene sequences and functions can be pursued, each with specific advantages and shortcomings: the expressed genes of a plant can be catalogued by sequencing expressed sequence tags (ESTs) or complementary DNA (cDNA). There are more than 100,000 plant ESTs available in public databases, which offers an efficient method for gene discovery in plants. A comparison of EST databases from different plants, tissues and conditions reveals the diversity in coding sequences between plants. At the same time, however, it provides a global perspective of the similarities in genes for specific processes, such as ripening conditions, or the induction of pathogens. A sequence similarity analysis using bioinformatics tools permits the assignment of probable gene function and the identification of genes that are similar between species.
